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1. Introduction
During RAN4#86, it was agreed in [3] to re-use existing FR1 measurement uncertainties as much as possible for deriving FR2 uncertainties. Based on this principle, this contribution presents an example measurement uncertainty framework and assessment for EIS measurement in a shielded anechoic chamber which is one possible method for conformance testing of FR2 NR base stations.


2. Discussion

Based on eAAS EIS [1], test methods and framework on uncertainty budget have been reused.
When compared with FR1, the main difference for FR2 in terms of measurement uncertainty will be the test equipment uncertainty. 
Common test equipment uncertainty, and frequency ranges within which uncertainty values are assumed is the subject of a separate discussion [2]; we believe that with careful calibration and operation of the equipment these values are achievable.
 
The SGH beamwidth should be similar at mm wave frequencies compared to FR1 and the DUT smaller, thus it is not expected that the quiet zone related MU will increase. Thus, we believe that the quiet zone related uncertainties will be similar in nature to FR1.

We assume no PA in the transmitter chain for generating the EIS test signal. Since full beamforming gain will apply to the signal, the RX level will be sufficiently low that a signal generator alone will be sufficient for generating the signal in the far field.

Based on these principles, the measurement uncertainty budget has been adjusted for the FR2 frequencies, and in the following tables presented for a 28GHz and 39GHz cases.

Indoor Anechoic Chamber uuncertainty contributions
for AAS BS EIS measurement
	UID
	Description of uncertainty contribution
	Details in annex in [1]

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	C1-1

	2
	Pointing misalignment between the AAS BS and the transmitting antenna.
	C1-2

	3
	Quality of quiet zone
	C1-3

	4
	Polarization mismatch between the AAS BS and the transmitting antenna
	C1-4

	5
	Mutual coupling between the AAS BS and the transmitting antenna
	C1-5

	6
	Phase curvature
	C1-6

	7
	Uncertainty of the RF signal source generator
	E

	8
	Impedance mismatch in the transmitting chain
	C1-8

	9
	Random uncertainty
	C1-9

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the transmitting antenna and the network analyzer
	C1-10

	11
	Positioning and pointing misalignment between the reference antenna and the transmitting antenna
	C1-11

	12
	Impedance mismatch between the reference antenna and network analyzer.
	C1-12

	13
	Quality of quiet zone
	C1-3

	14
	Polarization mismatch for reference antenna
	C1-4

	15
	Mutual coupling between the reference antenna and the transmitting antenna
	C1-5

	16
	Phase curvature 
	C1-6

	17
	Uncertainty of the network analyzer
	E

	18
	Influence of the reference antenna feed cable
	a)	Flexing cables, adapters, attenuators, and connector repeatability
	C1-14

	19
	Reference antenna feed cable loss measurement uncertainty
	C1-15

	20
	Influence of the transmitting antenna feed cable
	a)	Flexing cables, adapters, attenuators, and connector repeatability
	C1-16

	21
	Uncertainty of the absolute gain of the reference antenna
	E

	22
	Uncertainty of the absolute gain of the transmitting antenna
	C1-18



Indoor Anechoic Chamber uncertainty assessment for EIS measurement
	UID
	Uncertainty source
	Uncertainty value
24.25<f
<29.5GHz
	Uncertainty value
37<f
<40GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]
24.25<f
<29.5GHz
	Standard uncertainty ui [dB]
37<f
<40GHz

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10

	2
	Pointing misalignment between the AAS BS and the transmitting antenna
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10

	3
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1.00
	1
	0.10
	0.10

	4
	Polarization mismatch between the AAS BS and the transmitting antenna
	0.018
	0.018
	Rectangular
	1.73
	1
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the transmitting antenna
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.00

	6
	Phase curvature
	0.07
	0.07
	Gaussian
	1.00
	1
	0.07
	0.07

	7
	Uncertainty of the RF signal generator
	0.57
	0.57
	Gaussian
	1.00
	1
	0.57
	0.57

	8
	Impedance mismatch in the transmitting chain
	0.42
	0.42
	U-shaped
	1.41
	1
	0.30
	0.30

	9
	Random uncertainty
	0.18
	0.25
	Rectangular
	1.73
	1
	0.10
	0.15

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the transmitting antenna and the network analyzer
	0.43
	0.57
	U-shaped
	1.41
	1
	0.30
	0.40

	11
	Positioning and pointing misalignment between the reference antenna and the transmitting antenna
	0.43
	0.43
	Rectangular
	1.73
	1
	0.25
	0.25

	12
	Impedance mismatch between the reference antenna and network analyzer
	0.43
	0.57
	U-shaped
	1.41
	1
	0.30
	0.40

	13
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1.00
	1
	0.10
	0.10

	14
	Polarization mismatch for reference antenna
	0.018
	0.018
	Rectangular
	1.73
	1
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the transmitting antenna
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.00

	16
	Phase curvature
	0.07
	0.07
	Gaussian
	1.00
	1
	0.07
	0.07

	17
	Uncertainty of the network analyzer
	0.30
	0.30
	Gaussian
	1.00
	1
	0.3
	0.30

	18
	Influence of the reference antenna feed cable
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10

	19
	Reference antenna feed cable loss measurement uncertainty
	0.1
	0.1
	Gaussian
	1.00
	1
	0.10
	0.10

	20
	Influence of the transmitting antenna feed cable
	0.18
	0.18
	Rectangular
	1.73
	1
	0.10
	0.10

	21
	Uncertainty of the absolute gain of the reference antenna
	0.52
	0.52
	Rectangular
	1.73
	1
	0.30
	0.30

	22
	Uncertainty of the absolute gain of the transmitting antenna
	0
	0
	Rectangular
	1.73
	1
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]


	0.97
	1.04

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]


	1.89
	2.04





3. Conclusion
This contribution presents an example of the measurement uncertainty framework and budget for EIS for an indoor anechoic chamber for the 28GHz and 39GHz cases, based on existing lab equipment. 
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